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DETAILED ACTION 



Continued Examination Under 37 CFR 1.114 

A request for continued examination under 37 CFR 1.114, including the fee set 
forth in 37 CFR 1.17(e), was filed in this application after final rejection. Since this 
application is eligible for continued examination under 37 CFR 1.114, and the fee set 
forth in 37 CFR 1.17(e) has been timely paid, the finality of the previous Office action 
has been withdrawn pursuant to 37 CFR 1.114. Applicant's submission filed on January 
26 th , 2007 has been entered. Claims 1 and 4 have been amended. Claims 2, 8-23 and 
26-27 have been cancelled. Claims 28-45 were added. 



Claim Rejections - 35 USC §112 



1. The following is a quotation of the first paragraph of 35 U.S. C. 112: 

The specification shall contain a written description of the invention, and of the manner and process of 
making and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the 
art to which it pertains, or with which it is most nearly connected, to make and use the same and shall 
set forth the best mode contemplated by the inventor of carrying out his invention. 

2. Claim 28-34 are rejected under 35 U.S.C. 112, first paragraph, as failing to 
comply with the written description requirement. The claim(s) contains subject matter 
which was not described in the specification in such a way as to reasonably convey to 



Application/Control Number: 10/674,053 Page 3 

Art Unit: 1745 

one skilled in the relevant art that the inventor(s), at the time the application was filed, 
had possession of the claimed invention. The recitation of "heat provided to the fuel 
cell" in newly added claim 28 was not present in the specification as originally filed. The 
examiner understands that heat is being generated by the fuel cell in this application. 



3. The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

4. Claims 1, 3-7, 24-25 and 28-45 are rejected under 35 U.S.C. 112, second 
paragraph, as being indefinite for failing to particularly point out and distinctly claim the 
subject matter which applicant regards as the invention. 

5. The phrase "more or less heat is required" in claim 1 renders the claim indefinite 
because it is unclear as to what this phrase encompasses. It is unclear to the examiner 
as to what component in the Applicants' claim the heating is directed to. 

6. The phrase "A fuel cell system configured to control temperature" in claim 28 
renders the claim indefinite because it is unclear as to what this phrase encompasses. 
It is unclear to the examiner as to what Applicants' temperature control is directed to. 

7. The phrase "temperature changes" in claims 31 and 43 renders the claims 
indefinite because it is unclear as to what this phrase encompasses. It is unclear to the 
examiner as to what component in Applicants' system temperature changes is directed 
to. 
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8. Claim 43 recites the limitation "temperature changes". There is insufficient 
antecedent basis for this limitation in the claim. 

Claim Rejections - 35 USC § 102 

9. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351 (a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

10. Claims 1, 3-7 and 28-45 are rejected under 35 U.S.C. 102(e) as being 
anticipated by Ballantine et al. (U.S. Pub. No. 2003/0008184 A1). 

With respect to claims 1 , 28, 34 and 40, Ballantine et al. disclose a method and 
apparatus for controlling a combined heat and power fuel cell system (title). 

Regarding the function of the controller, Ballantine et al. teach a controller is 
adapted to coordinate response to data signals from the power sink and the heat sink. 
As examples, such data signals from the heat sink may include a temperature indication 
or a heat demand signal (such as from a thermostat), and such data signals from the 
power sink may include a voltage or current measurement, an electrical power demand 
signal, or an electrical load (Paragraph 0013). 
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Regarding the function of the switch circuit, Ballantine et al. teach that the 
invention provides an embodiment where the balance between the heat and power 
demand signals is accommodated by selectively connecting at least two fuel cells within 
a group to increase the amount of heat that is generated for a given amount of power 
production. Where a system is adapted to selectively connect one or more cells in 
parallel, the cells that are selectively connected are connected via a switched network, 
rather than being stack in series as in a conventional stack. For example, two fuel cells 
may be connected to a switch that is connected to two electrical paths. When the 
system controller causes the switch to select one of the paths, this results in the cell 
being connected in series with another cell. When the other path is selected, the cell 
will be connected in parallel (e.g., connected to a common bus) (Paragraph 0130). 

With respect to a temperature measurement circuit, Ballentine et al. teach that a 
controller is adapted to coordinate response to data signals from the power sink and the 
heat sink. As examples, such data signals from the heat sink may include a 
temperature indication or a heat demand signal (such as from a thermostat), and such 
data signals from the power sink may include a voltage or current measurement, an 
electrical power demand signal, or an electrical load (Paragraph 0013). 

With respect to claims 4, 6 and 7, Ballantine et al. teach that the invention 
provides an embodiment where the balance between the heat and power demand 
signals is accommodated by selectively connecting at least two fuel cells within a group 
to increase the amount of heat that is generated for a given amount of power 
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production. Where a system is adapted to selectively connect one or more cells in 
parallel, the cells that are selectively connected are connected via a switched network, 
rather than being stack in series as in a conventional stack. For example, two fuel cells 
may be connected to a switch that is connected to two electrical paths. When the 
system controller causes the switch to select one of the paths, this results in the cell 
being connected in series with another cell. When the other path is selected, the cell 
will be connected in parallel (e.g., connected to a common bus) (Paragraph 0130). 



With respect to claim 5, Ballantine et al. teach that the invention provides an 
embodiment where the balance between the heat and power demand signals is 
accommodated by selectively connecting at least two fuel cells within a group to 
increase the amount of heat that is generated for a given amount of power production. 
Where a system is adapted to selectively connect one or more cells in parallel, the cells 
that are selectively connected are connected via a switched network, rather than being 
stack in series as in a conventional stack. For example, two fuel cells may be 
connected to a switch that is connected to two electrical paths. When the system 
controller causes the switch to select one of the paths, this results in the cell being 
connected in series with another cell. When the other path is selected, the cell will be 
connected in parallel (e.g., connected to a common bus) (Paragraph 0130). 
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With respect to a temperature measurement circuit, Ballentine et al. teach that 
teach a controller is adapted to coordinate response to data signals from the power sink 
and the heat sink. As examples, such data signals from the heat sink may include a 
temperature indication or a heat demand signal (such as from a thermostat), and such 
data signals from the power sink may include a voltage or current measurement, an 
electrical power demand signal, or an electrical load (Paragraph 0013). 

With respect to claim 29, Ballantine et al. teach that the invention provides an 
embodiment where the balance between the heat and power demand signals is 
accommodated by selectively connecting at least two fuel cells within a group to 
increase the amount of heat that is generated for a given amount of power production. 
Where a system is adapted to selectively connect one or more cells in parallel, the cells 
that are selectively connected are connected via a switched network, rather than being 
stack in series as in a conventional stack. For example, two fuel cells may be 
connected to a switch that is connected to two electrical paths. When the system 
controller causes the switch to select one of the paths, this results in the cell being 
connected in series with another cell. When the other path is selected, the cell will be 
connected in parallel (e.g., connected to a common bus) (Paragraph 0130). 

With respect to claim 30, Ballantine et al. teach that the system also performs a 
check 612 for a heat demand signal. If there is no heat demand signal, the system 
continues in optimization mode 610. Where there is a heat demand signal, the system 
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then performs an increase 614 in the reactant flow rates. For example, in this example, 
for a constant power demand, increasing the fuel flow rate will increase the amount of 
unreacted fuel in the fuel cell exhaust that is processed in the oxidizer to generate heat 
(Paragraph 0079). 

With respect to claims 31-33, 35 and 44, Ballantine et al. teach that the invention 
provides an embodiment where the balance between the heat and power demand 
signals is accommodated by selectively connecting at least two fuel cells within a group 
to increase the amount of heat that is generated for a given amount of power 
production. Where a system is adapted to selectively connect one or more cells in 
parallel, the cells that are selectively connected are connected via a switched network, 
rather than being stack in series as in a conventional stack. For example, two fuel cells 
may be connected to a switch that is connected to two electrical paths. When the 
system controller causes the switch to select one of the paths, this results in the cell 
being connected in series with another cell. When the other path is selected, the cell 
will be connected in parallel (e.g., connected to a common bus) (Paragraph 0130). 

With respect to a temperature measurement circuit, Ballantine et al. teach that 
teach a controller is adapted to coordinate response to data signals from the power sink 
and the heat sink. As examples, such data signals from the heat sink may include a 
temperature indication or a heat demand signal (such as from a thermostat), and such 
data signals from the power sink may include a voltage or current measurement, an 
electrical power demand signal, or an electrical load (Paragraph 001 3). 
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Ballantine et al. teach that the system also performs a check 612 for a heat 
demand signal. If there is no heat demand signal, the system continues in optimization 
mode 610. Where there is a heat demand signal, the system then performs an increase 
614 in the reactant flow rates. For example, in this example, for a constant power 
demand, increasing the fuel flow rate will increase the amount of unreacted fuel in the 
fuel cell exhaust that is processed in the oxidizer to generate heat (Paragraph 0079). 

With respect to claims 37 and 43, Ballantine et al. teach that the invention 
provides an embodiment where the balance between the heat and power demand 
signals is accommodated by selectively connecting at least two fuel cells within a group 
to increase the amount of heat that is generated for a given amount of power 
production. Where a system is adapted to selectively connect one or more cells in 
parallel, the cells that are selectively connected are connected via a switched network, 
rather than being stack in series as in a conventional stack. For example, two fuel cells 
may be connected to a switch that is connected to two electrical paths. When the 
system controller causes the switch to select one of the paths, this results in the cell 
being connected in series with another cell. When the other path is selected, the cell 
will be connected in parallel (e.g., connected to a common bus) (Paragraph 0130). 

With respect to a temperature measurements, Ballentine et al. teach that a 
controller is adapted to coordinate response to data signals from the power sink and the 
heat sink. As examples, such data signals from the heat sink may include a 
temperature indication or a heat demand signal (such as from a thermostat), and such 
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data signals from the power sink may include a voltage or current measurement, an 
electrical power demand signal, or an electrical load (Paragraph 0013). 

With respect to claims 38, Ballantine et al. teach that the invention provides an 
embodiment where the balance between the heat and power demand signals is 
accommodated by selectively connecting at least two fuel cells within a group to 
increase the amount of heat that is generated for a given amount of power production. 
Where a system is adapted to selectively connect one or more cells in parallel, the cells 
that are selectively connected are connected via a switched network, rather than being 
stack in series as in a conventional stack. For example, two fuel cells may be 
connected to a switch that is connected to two electrical paths. When the system 
controller causes the switch to select one of the paths, this results in the cell being 
connected in series with another cell. When the other path is selected, the cell will be 
connected in parallel (e.g., connected to a common bus) (Paragraph 0130). 

With respect to a temperature measurement circuit, Ballantine et al. teach that 
teach a controller is adapted to coordinate response to data signals from the power sink 
and the heat sink. As examples, such data signals from the heat sink may include a 
temperature indication or a heat demand signal (such as from a thermostat), and such 
data signals from the power sink may include a voltage or current measurement, an 
electrical power demand signal, or an electrical load (Paragraph 0013). 

Ballantine et al. teach that the system also performs a check 612 for a heat 
demand signal. If there is no heat demand signal, the system continues in optimization 
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mode 610. Where there is a heat demand signal, the system then performs an increase 
614 in the reactant flow rates. For example, in this example, for a constant power 
demand, increasing the fuel flow rate will increase the amount of unreacted fuel in the 
fuel cell exhaust that is processed in the oxidizer to generate heat (Paragraph 0079). 

With respect to claims 39, 41, 42 and 45 Ballantine et al. teach that the invention 
provides an embodiment where the balance between the heat and power demand 
signals is accommodated by selectively connecting at least two fuel cells within a group 
to increase the amount of heat that is generated for a given amount of power 
production. Where a system is adapted to selectively connect one or more cells in 
parallel, the cells that are selectively connected are connected via a switched network, 
rather than being stack in series as in a conventional stack. For example, two fuel cells 
may be connected to a switch that is connected to two electrical paths. When the 
system controller causes the switch to select one of the paths, this results in the cell 
being connected in series with another cell. When the other path is selected, the cell 
will be connected in parallel (e.g., connected to a common bus) (Paragraph 0130). 

Ballantine et al. teach that the system also performs a check 612 for a heat 
demand signal. If there is no heat demand signal, the system continues in optimization 
mode 610. Where there is a heat demand signal, the system then performs an increase 
614 in the reactant flow rates. For example, in this example, for a constant power 
demand, increasing the fuel flow rate will increase the amount of unreacted fuel in the 
fuel cell exhaust that is processed in the oxidizer to generate heat (Paragraph 0079). 
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1 1 . Claim 24 is rejected under 35 U.S.C. 1 02(e) as being anticipated by Ballantine et 
al. (U.S. Pub. No. 2003/0008184 A1). 

With respect to claim 24, Ballantine et al. disclose a method and apparatus for 
controlling a combined heat and power fuel cell system (title). 

Regarding means for supplying an excess amount of fuel and producing heat 
from the excess amount of fuel, Ballantine et al. teach that the system also performs a 
check 612 for a heat demand signal. If there is no heat demand signal, the system 
continues in optimization mode 610. Where there is a heat demand signal, the system 
then performs an increase 614 in the reactant flow rates. For example, in this example, 
for a constant power demand, increasing the fuel flow rate will increase the amount of 
unreacted fuel in the fuel cell exhaust that is processed in the oxidizer to generate heat 
(Paragraph 0079). 

Regarding means for switching Ballantine et al. teach that the invention provides 
an embodiment where the balance between the heat and power demand signals is 
accommodated by selectively connecting at least two fuel cells within a group to 
increase the amount of heat that is generated for a given amount of power production. 
Where a system is adapted to selectively connect one or more cells in parallel, the cells 
that are selectively connected are connected via a switched network, rather than being 
stack in series as in a conventional stack. For example, two fuel cells may be 
connected to a switch that is connected to two electrical paths. When the system 
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controller causes the switch to select one of the paths, this results in the cell being 
connected in series with another cell. When the other path is selected, the cell will be 
connected in parallel (e.g., connected to a common bus) (Paragraph 0130). 



12. Claim 25 is rejected under 35 U.S.C. 102(e) as being anticipated by Ballantine et 
al. (U.S. Pub. No. 2003/0008184 A1). 

With respect to claim 25, Ballantine et al. disclose a method and apparatus for 
controlling a combined heat and power fuel cell system (title). 

Regarding means for supplying a constant amount of fuel and producing heat 
from the excess amount of fuel, Ballantine et al. teach that the system also performs a 
check 61 2 for a heat demand signal. If there is no heat demand signal, the system 
continues in optimization mode 610. Where there is a heat demand signal, the system 
then performs an increase 614 in the reactant flow rates. For example, in this example, 
for a constant power demand, increasing the fuel flow rate will increase the amount of 
unreacted fuel in the fuel cell exhaust that is processed in the oxidizer to generate heat 
(Paragraph 0079). 

Regarding means for switching Ballantine et al. teach that the invention provides 
an embodiment where the balance between the heat and power demand signals is 
accommodated by selectively connecting at least two fuel cells within a group to 
increase the amount of heat that is generated for a given amount of power production. 
Where a system is adapted to selectively connect one or more cells in parallel, the cells 
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that are selectively connected are connected via a switched network, rather than being 
stack in series as in a conventional stack. For example, two fuel cells may be 
connected to a switch that is connected to two electrical paths. When the system 
controller causes the switch to select one of the paths, this results in the cell being 
connected in series with another cell. When the other path is selected, the cell will be 
connected in parallel (e.g., connected to a common bus) (Paragraph 0130). 

Regarding means for reducing fuel efficiency, Ballantine et al. teach that in 
another embodiment, the method includes shorting at least one fuel cell within the fuel 
cell stack in response to a control signal to provide additional heat into a fuel cell stack 
coolant fluid. In another embodiment, the method may include selectively electrically 
connecting fuel cells in a low efficiency mode (e.g., some cells in parallel rather than in 
series) in response to a control signal (e.g., a heat demand signal as from a thermostat) 
to provide additional heat into a fuel cell stack coolant fluid (Paragraph 0095). 

Regarding means for increasing EMF efficiency, Ballantine et al. teach that 
referring to FIG. 7, another flow diagram 700 is shown of a control scheme for a CHP 
fuel cell system to illustrate various logical options that may be implemented by a 
system to balance a combination of heat and power demand signals. In a first state 
702, there is a power demand, but no heat demand. In response, the system lowers the 
reactant flow rates in step 704 to a point where the power demand can still be met. 
Step 704 serves to maximize fuel efficiency. In this mode, the system also exhausts its 
waste heat to ambient in a step 706 (e.g., the environment outside the fuel cell system, 
or to the atmosphere) (Paragraph 0082). 
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Response to Arguments 

13. Applicant's arguments filed on January 15 th , 2007 have been fully considered but 
they are not persuasive. 

14. Applicant's arguments with respect to claims 1 , 3-7, 24-25 and 28-45 have been 
considered but are moot in view of the new ground(s) of rejection. 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Ben Lewis whose telephone number is 571-272-6481. 
The examiner can normally be reached on 8:30am - 5:30pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Patrick Ryan can be reached on 571-272-1292. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

Ben Lewis 
Patent Examiner 
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